Presence of a putative vesicular inositol 1,4,5-trisphosphate-sensitive nucleoplasmic Ca2+ store.
The inositol 1,4,5-trisphosphate receptors (IP(3)Rs) are widely localized in both the heterochromatin and euchromatin regions. We found recently the presence of nucleoplasmic complexes that are composed of phospholipids, IP(3)R/Ca(2+) channels, and Ca(2+) storage protein chromogranin B (CGB). Close examination and 3D image reconstruction of these complexes revealed numerous vesicular structures with an average diameter of approximately 50 nm that are primarily interspersed between the heterochromatins. IP(3) rapidly released Ca(2+) from these structures, but other inositol phosphates, inositol 1,4-bisphosphate, inositol 1,3,4-trisphosphate, and inositol 1,3,4,5-tetrakisphosphate, failed to release Ca(2+). Addition of heparin or IP(3)R antibody blocked the IP(3)-induced Ca(2+) releases, indicating the release of Ca(2+) through the IP(3)R/Ca(2+) channels. Given the presence of the IP(3)R/Ca(2+) channels and Ca(2+) storage protein CGB in these vesicular structures, we postulate that these vesicles are the IP(3)-sensitive nucleoplasmic Ca(2+) stores. Abundance of the vesicular Ca(2+) stores between the heterochromatins appeared to imply critical roles these vesicular Ca(2+) stores play in controlling the Ca(2+) concentrations of the chromosomes.